MAN, Vanderbilt Med. Sch., Dept. of Ped. and Path., Nashville, Tenn. There has been increasing controversy over the role of oxygen in the clinical and pathological picture of severe HMD assisted with positive pressure ventilation. For this reason a control study of the effects of 100% O 2 versus room air administered by IPPV to premature lambs with induced HMD was initiated. Ewes of 132-136 days gestation were made hypotensive with pentolinium and delivered 24 h later by cesarean section. Such lambs have previously been, shown to develop the pathological sequence characteristic of HMD. Singleton lambs were immediately intubated, suctioned and ventilated with room air. A tracheostomy was performed and the RLL isolated with a Foley balloon catheter. The isolated lobe and remaining lung were ventilated separately with Bird respirators on either O 2 or room air. Twin lambs were intubated and ventilated either with room air or O 2 . Catheters were placed in Ao, SVC and, when feasible, PA and LA. Twin lambs were monitored until one died; the other was then sacrificed (1 54 to 11 h). Lambs ventilated with 100% O 2 had a striking PAO 2 to P a O2 gradient, metabolic acidosis, and lower PA pressures. All portions of lung examined showed some slough of alveolar duct and respiratory bronchiolar epithelium, pulmonary edema and arteriolar constriction. Portions of lung ventilated with 100% O 2 showed more advanced cellular slough, further advanced membrane formation and more alveolar fluid. These findings suggest that, in severe HMD when cellular slough is already occurring, high PAO2 ma y cause further direct damage to pulmonary epithelium, as well as increasing exudation of fluid from damaged capillaries by promoting L -*R shunting, resulting in more extensive hyaline membrane formation.
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The Comparative gas studies show the direct proportionality to be related to nitrogen itself, probably through physical interaction at the pulmonary interface [South, med. J. 61: 1338 [South, med. J. 61: , 1968 Fed. Proc. 28: 654, 1969] . In 3% O 2 (1 Atm.) further dissociation between mortality and pulmonary lesion is seen. 3% O 2 in nitrogen is 100% lethal without vagotomy over a time course (0.3-27.0 h) questionably longer (0.02 > p > 0.01), but otherwise similar to vagotomy effects. Minimal lesions are seen in both (2-3 % extent). 3% O 2 in helium with or without vagotomy shows moderate lesions (19-32% extent); without vagotomy only 7 % die by 24 and 40 % by 48 h. 3 % O 2 in sulfur hexafluoride shows moderate lesions (7-15% extent) after vagotomy; without vagotomy only 15% die by 24 and 26% by 48 h. The protective effect of SF 6 after vagotomy [South, med. J., ibid] is thus seen only at 20% + O 2 . The difference in survival without vagotomy between N 2 , He and SF 6 is highly significant (p< 0.001), and probably due to better uptake of oxygen. These data suggest a special relation between O 2 and N 2 , enhancing the importance of physical attributes, molecular size, shape, etc. They also suggest a further mediation of blocking by N 2 through physicochemical interaction which is not shown by He or SF 6 in relation to O 2 . The limit of 'hypoxic' tolerance (> 3% _O 2 ) described by G. AVERY [Pediatrics 32: 801, 1963] , inter alia, is thus an effect of specific interaction of oxygen and nitrogen. (Supported by the John A. Hartford Foundation, New York.)
